Repeated exposure to pain can result in sensitization of the central nervous system, enhancing subsequent pain and potentially leading to chronicity. The ability to reverse this sensitization in a top-down manner would be of tremendous clinical benefit, but the degree that this can be accomplished volitionally remains unknown. Here we investigated whether a brief ($5 min) cognitive-behavioural intervention could modify pain perception and reduce central sensitization (as reflected by secondary hyperalgesia). In each of 8 sessions, 2 groups of healthy human subjects received a series of painful thermal stimuli that resulted in secondary hyperalgesia. One group (regulate) was given brief painfocused cognitive training at each session, while the other group (control) received a non-pain-focused intervention. The intervention selectively reduced pain unpleasantness but not pain intensity in the regulate group. Furthermore, secondary hyperalgesia was significantly reduced in the regulate group compared with the control group. Reduction in secondary hyperalgesia was associated with reduced pain catastrophizing, suggesting that changes in central sensitization are related to changes in pain-related cognitions. Thus, we demonstrate that central sensitization can be modified volitionally by altering pain-related thoughts.
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Introduction
The famed case reports of Beecher [4] describe soldiers who are badly wounded but report no pain until safely out of harm's way. Under other conditions, seemingly modest stimuli can evoke intense pain. These observations exemplify the intriguing disconnect that can exist between nociception and pain. One mechanism thought to contribute to this discrepancy is central sensitization in which the gain of the central nervous system is increased, resulting in increased pain [46] and likely contributing to many chronic pain conditions [1, 10, 46] .
Central sensitization is commonly experience-dependent [22], occurring as a result of plasticity after injury. Although individuals may have limited volitional control over the nociceptive input contributing to this sensitization, they may exert top-down control over cognitive and affective responses, which might in turn exert descending control on incoming signals. Thus, an intriguing and clinically relevant question is whether training individuals to alter their cognitive and affective response to nociceptive input might mitigate or reverse central sensitization. Central sensitization can be modified by the cognitive and affective context in which pain occurs, as demonstrated by the association between sensitization and catastrophizing [11, 16, 19, 29] , expectation of analgesia [17] , and emotional state [29, 30, 32] . The degree to which training can enhance this cognitive modulation and bring central sensitization under volitional control remains unknown, however. 
